recalled unnecessarily. The coincidence between the detection rate of this neonatal screening strategy and the known population incidence of cystic fibrosis is encouraging. To date the strategy has shown a high specificity and sensitivity of screening for cystic fibrosis from analysis of the initially donated blood spot specimen and is highly acceptable to the paediatricians and families using the service. The accurate screening of neonates for cystic fibrosis is consequently closer to being a reality.
Abstract
Objective-To determine the course of brittle diabetes.
Design-12 year follow up of patients identified in 1977-9 as having brittle diabetes; retrospective review of the case notes.
Setting-Nottingham health district. Subjects-25 brittle diabetic patients were identified in 1979-9; 11 (five men) had three or more admissions with ketoacidosis between June 1977 and 1979 and 14 (eight men) had three or more attendances at the accident and emergency department with hypoglycaemia in 1978. Two controls from our diabetic register were matched to each patient for age, sex, and duration of diabetes.
Main outcome measures-Frequency of ketoacidosis and severe hypoglycaemia in the 12 years after ascertainment; diabetic control and complications in 1988-90; retrospective attribution of the cause of brittleness.
Results-Patients with recurrent ketoacidosis had had a median (range) of 28 episodes. One man died of a cerebral tumour but five of the surviving nine patients had not been admitted in the past two years, although diabetic control remained poor (median haemoglobin A1 concentration 14%). Seven patients had pure hypoglycaemic brittleness, and five had also had eight or more admissions with ketoacidosis (mixed brittleness). Two died of uraemia within a year after ascertainment and two others in hypoglycaemic coma seven and 12 years later. Brittle diabetes was in most cases related to a specific situation, usually unhappiness at home or school.
Conclusions-Brittle diabetes is often episodic and almost always related to stressful life circumstances. Once the underlying cause is removed it tends to improve. Recurrent hypoglycaemic brittleness of psychological origin has a poor prognosis.
Introduction
In 1977 one of us (RT) suggested a simple definition for a brittle diabetic patient: "the patient whose life is constantly disrupted by episodes of hyper-or hypoglycaemia, whatever their cause."' Little is known about the course of brittle diabetes. Most studies have been cross sectional and concentrated on highly selected groups who have reached a specialist centre only because of the strain they place on hospital resources and family stability. We tried to clarify the course by an almost complete 12 ILifetime total admissions/group total years of diabetes.
One patient, a divorced alcoholic, died in 1990 of a frontal lobe dermoid cyst, and there were no deaths in the control group. Only five patients had been admitted with ketoacidosis in the past two years, but as a group, their diabetic control was unsatisfactory with a median haemoglobin Al concentration of 14 0% (table II) . The prevalence of complications was similar to that in the control group.
In five cases the instability was present for only a few years, and in retrospect this was clearly related to a specific situation, usually unhappiness at home or school. In three others admissions with ketoacidosis were more evenly spread over the 12 years and were accompanied by other social or medical problems (anorexia nervosa and alcoholism). One patient, who had family problems and a personality disorder stopped being admitted with ketoacidosis but was admitted, albeit less frequently, with other medical conditions.
The following examples illustrate the three different patterns.
Case I-This man had developed diabetes at age 5 and between the ages of 14 and 17 was admitted to hospital 30 times. No cause was found for any of these episodes, recovery was swift, and it became obvious that he enjoyed being in hospital and disliked school and home. After he left school and home in 1979 he was admitted to hospital only twice, once for abdominal pain and once for an insulin overdose after his wife left him. Control of his diabetes was poor (haemoglobin A1 concentration 12 5%), but his only complication was background retinopathy. In retrospect, his sister, who had developed diabetes a year before his brittleness began, believed that it was deliberately induced to obtain his mother's attention, though he attributed it to a need to escape from his parents' marital disharmony.
Case 2-A mother with six children developed diabetes aged 40 had had eight or more admissions with ketoacidosis (mixed brittleness; figure) . In seven cases the instability consisted wholly of recurrent hypoglycaemic coma. In a 15 year old girl who, only four years after diabetes was diagnosed, was being treated with 4-2 U/kg/day insulin and having frequent nocturnal fits the cause was clearly iatrogenic.
In 1979 her insulin dose was reduced to less than 1 U/kg/day, and she subsequently remained well. Two patients had personality disorders and three others were addicted to the idea that their urine should always be free of sugar (compulsive aglycosuria) or that their blood sugar concentration should be below 5 mmol/l.
In addition to the two men with renal failure, two women died of hypoglycaemia during the 12 years (table II) : one aged 27 with a long history of manipulative behaviour and whose hospital notes weighed 102 kg, suffered irreversible brain damage after a deliberate insulin overdose, and the other, a 56 year old woman with severe diabetic complications and a long psychiatric history, was brought to hospital in hypoglycaemic coma and found to be dead on arrival. The prevalence of diabetic complications in the patients was similar to that in the control group.
Discussion
The term brittle diabetes is usually credited to Woodyatt, who described "insulin-dependent diabetics whose control is so fragile that they are subject to frequent and precipitous fluctuations between hyperglycaemia and insulin reactions and in whom known causes of instability have been excluded."8 The definition used in this study is arbitrary but, however defined, the course of brittle diabetes is not well documented. It has been suggested that, because it is rarely reported in people older than 30 it must either resolve or be fatal.9 Malins suggested that instability was usually transient'°whereas others have regarded it as sufficiently serious to warrant pancreatic transplantation."
Our series is a nearly complete 12 year follow up of 25 patients representative of a total community. The number of patients with recurrent hypoglycaemia may have been underestimated because it includes only those who were brought to the accident and emergency department. The degree of underascertainment is unlikely to be great, however, as relatives were rarely provided with glucagon in Nottingham in 1979.
It may seem surprising that about half our patients were men as it is generally thought that brittle diabetes is confined to young women.7 9 12 13 The most probable explanation for this misconception is selection bias due to tertiary referral. In three large cross sectional studies patients were referred from many different centres7 12 II whereas ours came from a clearly defined geographic area. Other community based studies have found men with brittle diabetes: Farberow et al reported 12 uncooperative male veterans aged 30-60 years with a median of 12 recidivists who were repeatedly admitted to hospital with ketoacidosis.'5 We had no elderly women in our series, but we recognise them as part of the total picture of brittle diabetes in a community. 16 It has been suggested that patients with hyper-, glycaemic and hypoglycaemic instability form two more or less distinct groups,' 17and this is confirmed by the fact that over 12 years only six of our 25 patients had mixed brittleness. We will therefore discuss the two groups separately. Most definitions of brittle diabetes include patients with excessively frequent hypoglycaemia, especially if the cause is obscure. However, it is not easy to define "excessively frequent" as severe attacks occur in 10-25% of insulin dependent patients in any year. 20 The main risk factor is previous severe attacks, and the typical patient is well described by Clausen-Sjobom et al. 2' In their series from a defined area 3% of patients treated with insulin had had repeated severe and inexplicable attacks.2' The sexes were equally represented, but 80% had had diabetes for over 20 years and three quarters of those with longstanding diabetes had defective counter-regulation. Three of our patients conformed to this stereotype, and all complained of hypoglycaemic unawareness. In six of our patients, however, brittleness began within five years after diagnosis and two of them were strongly suspected of deliberately inducing hypoglycaemia. Deliberate induction of hypoglycaemia has been described by other groups.2223
Four of 14 patients with recurrent hypoglycaemia died during the 12 year follow up; two had renal failure, but two others died as a consequence of hypoglycaemia, almost certainly deliberately induced. In addition, three patients had had epilepsy diagnosed as a result of fits, but in two it had been possible to stop anticonvulsant drugs, suggesting that the hypoglycaemia had caused the fits. Thus, the prognosis of recurrent hypoglycaemia was not good and was not counterbalanced by a reduction in diabetic complications.
Conclusion
Only two patients, both with end stage diabetic nephropathy, had an organic cause for brittle diabetes. In the rest instability was due to behavioural or social factors. Admission rates for both groups 
